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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOM paboyell mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHWM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM il (DOPMUPOBAHMS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHWYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 10 NPUHIMILY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelIcTaBlieHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITONHSAS (GYHKIUM OOBSICHEHHS U MPOTHO3HPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHUCTEeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO M
METOJaM TO3HaHHWs B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHUHM NPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUIIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUICCKHUX TOJIOKCHUH,



JOCTYMHBIX 0000IIEHNH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUM BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU W PA3BUTHH MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CamMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpY’KaOIIIer0o MHUpa, MCIOJB3Yysl 3HAHWS U OIBIT, MOJYYCHHbIE MPH H3yUYEeHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
L€JeCO00Pa3HOro TMOBENECHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsTHE O MeToAax MO3HAHMUS B XUMHUH. YHMCThIE BEUIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHTENbHAsE aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JII XUMHUYECKOTO JIEMEHTA B
COEJIMHEHNUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3p KOIM4YecTBa,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUH.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Kinaccudukarms
XUMHUYECKUX PeaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYyI0H, MpaBujiaMu paboThl B JIabOpaTopuu U
npuéMamMu 0oOpallleHus ¢ JIabopaTOpHBIM O000PY/IOBAaHUEM, U3YUYCHUE U OMHMCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KHCJIOTOM) SIBJICHUM, HAOII0ICHUE 1
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THUIPOKCHUIA
meu (1) mpu HarpeBanuu, B3auMoIeiCTBHE Xkene3a ¢ pacTBopoM cosid meau (I1),
U3y4YeHUE CIOCOOOB Pa3JeJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUe OYUCTKH MTOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JIaHHE MOJEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ieMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MHpUpOAE, (PU3MYECKHEe M XUMHUYECKUE



cBoiictBa (peakumm ropeHus). Oxcunbl. Ilpumenenue kucmopoma. CrocoOsl
NOJIy4eHHUs] Kuciopoda B JjabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TernoBoit »h(dEKT XMMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacepileHHble M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpuUpo/i€e U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuasl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @u3nyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHUCJIOPOJAa, HAOII0JCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBrEe Bojopoaa ¢ okcuaoM meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOMW JI0JIEW PACTBOPEHHOIO BELIECTBA, B3aUMOJECHUCTBUE BOJBI C METAJIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE  BHUEOMATEpUAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydeHue B3auMmojeicTBusa okcuaa menud (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUM{d HEUTpaIU3aluu, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad 1Mo TeMme «BakHeline KIacchl HEOPraHUYEeCKHX
COEIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHuCIUTETIBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBbie TOMBITKK KIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJBI.

[Tepuonuuecknii 3axoH. [lepuoanueckasi cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkomepuonHas u  JJIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TPyMIiaM U MepruoaM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJisipHAss W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJICUCTBHE
TUAPOKCUIA LMHKA C pPAacTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEJICHUE OIbITOB,



WUTKOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakluu pas3iokKeHHsl, COEIMHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MEXIpeAMETHBIX CBS3€M NP HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATHM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMA, MEPUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUZ,
W30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECKUE BEIUYMHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peakius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLUA W HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM JJIeMEHTOB B Ilepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 pa3InYHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [[oHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,



BIMSIOIINE HA CKOPOCTb XUMHUYECKOW pPEaKUUH U TOJIOKEHUE XHUMHYECKOTrO
paBHOBECHSI.

OKHUCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHME  ypaBHEHHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HUCIOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BHJAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS NMPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cCOJ€il B CBeTe€ MPEIACTaBICHUH 00 BIEKTPOIUTUYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIpOIU3E COEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(x70pHuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOM peakiuu
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPOINPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMK KHUCIOT, LIEIOYeHd U CoJied
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHHWS  peakuWid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEeaKUUi
(ropeHue, peakUuu pas3yIoKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUM HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA Ha MpUMEpEe  XJopa
(B3aMMOJEUCTBHE C METaUIaM{, HEMETAUIAaMH, IIEeJI0YaMH). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHUIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KHCIOPOAa U CEpbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOeHHUE, (PU3HUECKUe U



XUMUYECKHE cBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTra, (QU3NYECKHE M XUMHYECKHE CBoicTBa (oOmme Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklluu,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CHoco0a IMOIYYEHHUs] CEpPHOM KUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
(bu3MYecKue U XUMUYECKHUE CBOMCTBA, MOJy4YeHUE U NpuMeHeHue. Cou aMMOHUS,
uX (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMEeHEeHHe. KauecTBeHHas peakius Ha
WOHBbI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoJM0EMOB). docdop,
ajuioTponHeie Mojudukanuu gocdopa, GuznUEeCKue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUM.

OO6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCJIECHUA.  YIJIEpOoJ,  aUIOTPOMHbIE
Moau(puUKalMKM, pPacIpoOCTpaHEHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0aqbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
nojsyuyeHue u npumeHenue. KauecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, HPUPOAHBIA ra3, HedTb),
NPOAYKTHI WX MepepaloTku (OE€H3MH), UX pPOJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BaXKHBIX BEILIECTBAX: KMpaX, OejKax, yriieBojax — 1 ux



poJii B KHM3HU 4eJOBEKa. MarepualibHO€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, TOJyYCHHE W
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BakHellne CTpOUTEIbHbIE MaTepUallbl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
rajoreHOoB M HUX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmiaMu ceppl MU €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHHS U (pocdaT-uoH U U3ydeHHe MPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3yYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noJsiokeHus B llepuomuueckod cucreme xumuuyeckux osiemeHtos [, .
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKass ~ KpUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue



CrocOOBI TONy4deHUs: MeTauioB. [loHATHE O KOPPO3WH METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposzuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynbie MeTambl: nonoxkeHne B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XKJICHUE B ITpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS KalblUs (OKCHUI, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TTO10KeHUE B [IeproInYecKoi CUCTEME XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa, cTpoeHHME aToMma, HaxOKJICHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA kene3a. OKCUIbl, THIPOKCU bl U cosu xenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHHUS KEIe3a B KUCIOPOAE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblMs, aIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJJaMEHH MOHAaMU HATpus, Kajlusg M Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxnelue
METaJUIbl U KX COCTMHEHUS.

XUMHA M OKPYKAIOLIAA cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOW JKM3HM 4YeEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYyKaroleh cpelpl (IpeaesibHas JOMyCTUMAas
KOHIIeHTpauus BeecTs, aainee — [1JIK). Ponb xumun B pemieHun 3KOJ0THYeCKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanmnsannss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MapHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHUKM,
HOJyIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAast
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢dorocunres, npixanve, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TNO3UTUBHBIX L[IEHHOCTHBIX OpPHUEHTAUHUU U
pacIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOW HAyKH B JKH3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLHUAIBHBIX HOPMaxX M MPAaBWIAX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBIIOJHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHWE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHUS NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHON M YUTATENbCKOM KYJIBTYpPHI, B TOM YHCIIC



HABBIKOB CaMOCTOSITEIbHOW pabOThl C Yy4yeOHBIMU TEKCTaMH, CIPABOYHOM
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMOOOpa30BaHUIO, MPOEKTHOM ©  HCCIIEN0BaTEIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSL:

MHTEpEC K MPAKTUUYECKOMY U3YyUYEHHUIO MPOPECCUI U Tpyla pa3InyHOTO PoJa,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCUOHATILHOU CpEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUpOJie KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACNAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U APYToe.), KOTOpbIe



UCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETaxX W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHSIMHU), HUCIOIb30BAThH
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaACCyX JeHUS (MHIAYKTUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia U YypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUH y4eOHO-TIO3HABATENbHbBIX 3aJ1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTePU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYITHUPOBATH 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TOJIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KpPUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO H
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHHE MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
MHPOpPMAILlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3INYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
MCCJIEIOBATENBCKOW JEATEIbHOCTH MUH(MOPMALMIO O BIMSHUU IPOMBIIUICEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEBbL.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyulecTBYy  OOCyXJaeMol  TeMbl, (OpPMYyJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3ECHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO HKCIIEPUMEHTa (JJa0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
MIPEUIOKEHHBIM aJIrOpUTM JEHUCTBUW NPU BBIIOJHEHUU 33JaHUM C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeAMETHBIX PE3YJIBTaTOB IO OCBOCHHIO OO0S3aTEIHHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON padodel mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
neucTBul, cneruduueckue IS IpeAMeTHONW oOjacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 kij1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUIAIONTUXCS YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PaIUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSI3b, HOH, KATMOH, aHHOH, PACTBOP, MACCOBasl JOJS BEIIECTBA
(mpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaThb cMbIciH [lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3jaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u



OOJNbIIME TIEPHOJBI, COOTHOCUTH OOO3HAYCHWs, KOTOPHIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux saementoB . .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHNE MPUMEPAMH MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJEKYJSIPHYIO W MOJSIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

e TPUMEHATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHPHONU NEATCILHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMAaTHU3alluio, KiacCUu(UKAIHIO,
BBISIBJICHUC TPUYMHHO-CICACTBEHHBIX CBSI3€ — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBUJiaM  TOJB30BAaHUS ~ XMMHUYECKOW  TMOCYAOH |
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHOM MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTOMOIIBIO WHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xonIy o0yueHus B 9 Kjiacce peIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEMIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPHUIATEIHLHOCTh, CTETICHb



OKHUCJICHUS, XUMUYECKas PEaAKIUsI, XUMUYECKasl CBSA3b, TETUIOBOU d(PdekT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKkUuuu, MPEeAeabHO JOIyCTUMas
koHueHntpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJCHUS (opmys
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBaTh U XapaKTepPHU30BAThH
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpymnmna (b-rpynma)», maneie u OoNbIIME MEPUOABI, COOTHOCHUTH
000O3HayYeHUsl, KOTOpPbIE HMEIOTCA B NEPUOJUYECKON Tabiuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesieieHne WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYHNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUUYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHEIU(UUECKHE XUMUYECKHE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXkAasi OIMNHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITh YPABHEHHUS AJICKTPOJUTHYCCKON TUCCOIMAINNA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIun
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMH II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O W COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
W CHHTE3, CpaBHEHHE, OO0OOIEHHE, CHUCTEMATU3alluI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KJIACC
N Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
; HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
n/ KoHTpoJibHbIE IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
n padoThI padoTshI
pecypchl
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUS U NMPAKTUYECKOU 5 2 bubmmorexa [JOK
' P https://m.edso00.ru/7f41837c
JESITCIIbHOCTH YeI0BEKA
12 BemmecTBa n XuMuueckue 15 1 bu6nuoreka [IOK
' peaxiun https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 06 6 bu6muoreka [JOK
' OKCHaX https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax u 3 1 bubnunorexa LIOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorexa [IOK
' OCHOBaHUSIX https://m.edso0.ru/7f41837¢c
OcCHOBHBIE KJTacChl
24 11 1 1 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHU

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznea 3. [lepuoguueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
31 Ilepuonnueckas cucrema 7 bubnmnoreka HOK
' XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHHe aToMa
XHUMHYECKas CBS3b. BuG 1IOK
nOIMOoTEKA
32 Oxucntenpio- 8 https://m.edso00.ru/7f41837c
BOCCTaHOBUTENBbHBIE PEAKIIUU
bubanoreka LIOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa [JOK
P P https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

N KounyecTBO 4acoB JJIeKTPOHHbIE
; HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/ KoHnTtpoJbHbie IIpakTHYeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
n padoThI padoTshI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHue U yriayoieHne 3HaHU| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XMMHYECKUX PEaKIIHii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. 3 1 1 bubnmnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO6mmas xapakTepucTHKa
bubnmoreka [JOK
2.1 XUMUYECKHX deMeHToB VIIA- 4 1 A

rpynsl. ['agoreHsl

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO61mas xapakTepucTHKa

bubmuorexa [JOK
2.2 VIA- 6
XHIMIHECKHIX SHeM?HTOB https://m.edsoo.ru/7f41a636
rpymibl. Cepa u €€ coequHEHUs
OO0m1as XxapakTepuCcTUKa
53 XHUMHYECKHX DJIEMEHTOB VA- 7 bubmuorexa [JOK
' rpynnsl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO61as xapakTepuCcTHKa
54 XHMUYECKHX dJIeMeHTOB IV A- 8 bu6nmoreka [JOK
' TPYIIIBL. YTIEPOI U KPEMHUN U UX https://m.edsoo0.ru/7f41a636
COCTUHEHUS
Hroro o pasneny 25
Pa3nen 3. MeTtauibl U UX COeIMHEHUS
bubmuoreka [JOK
3.1 i 4
Obuge ceoficTsa MeTanIOB https://m.edsoo.ru/7f41a636
39 Baxueiiiune MeTanibl U Ux 16 bubnmoreka [JOK
' COETMHEHHS https://m.eds00.ru/7f41a636
Hroro no paszneny 20

Paszgea 4. Xumus U oOKpysKammas cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

41 BemectBa u matepuansl B )KHU3HU 3 bubmuoreka [JOK
' YeJloBeKa https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
Ne Kosaun4yectBo 4yacos Jlara DJIeKTpOoHHbIe U (pPOBbIE
n/ Tema ypoka Kontpoabusie | IIpakruyeckue o0pa3oBaTe/ibHbIE
Bcero U3yYEeHUsS
I padoThI padoThI pecypchl
[Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tea 1 BemecTsa https://m.edsoo.ru/ff0d210c
[TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paloThI B 1a00paTOPUU U PUEMBI 1 bubnnorexka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucreie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
cMeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 bubmmorexa [JOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMBI ¥ MOJIEKYJIbI 1 bubmorera [JOK
y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 IT
POCTHIE H CIOIKIHIE BeliecTna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmiorexa LIOK
YIPPHOS y3 https://m.edsoo0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaieHTHOCTD bubnorexa LIOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 3JIEMEHTOB
11 OTtHOCHUTENbHAs aTOMHAs Macca. bubnnoreka [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOT0 3JIEMEHTa B bu6mmoreka [IOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Monbs. MosnspHas bubnuoteka [JOK
Macca https://m.edsoo0.ru/ff0d5230
14 dOu3nYecKre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBus MPOTEKAHUS bubnnorexa [JOK
15 .
XUMHYECKUX PEaKIi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmoreka [JOK

XUMHUYECKHE YpaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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Breraucnenus KOJIMYE€CTBA, MaCChbl

17 BEIIECTBA [10 YPABHEHUSIM XUMHYECKUX buGnnorexa LIOK
H . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccubpukanus XUuMAYECKUX PeaKIIAN
18 (coe I/IH(I;HI/ISIH a3JI0KEHHUS 3a1\IZe ;{I/ISI bubmorexa HOK
A P » SAMCHICHIT, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHuMKIoneauct. O6o0IeHne u bubmnorexa [IOK
H AHCT HUI https://m.edsoo.ru/ff0d40c4
CHCTEMATHU3AIHS 3HAHWI
20 KonTponbnas padora Nel no teme bubnnorexa [HOK
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bos — cmech ra3oB. CocTaB BO3ayxa.
21 KI/IC)JI'I}(’)XO — 3JIEMEHT M IIPOCTOE e bubmmorexa [IOK
POA p https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnueckue U XUMUYECKHUE CBOMCTBA
22 KHCIIopo/ia (peakliuy OKUCIIEHUS bubmmorexa [JOK
poZia {peakn i https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
C11oco0BbI ITOAyYEHNS KUCI0POaa B
i poa bubmuorexa [JOK
23 71a00pPaTOPHUH U TIPOMBIIIUICHHOCTH.

[Tpumenenue kuciopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

bu6mmoreka [IOK

24 MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIMIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar }I3HCI§I/I6(1I;03 . a, CIIOCOOBI lro bubmorexa LHOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
[IpaxTuueckas pabora Ne 3 o Teme
26 «ITonydeHue u coOMpanue KUCIOPoIa bubmorexa LHOK
" P poAd, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTBo. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [lonsiTHE O KMCIOTAX U COAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «[Tomyuenue u cobupanue Boopo/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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bubmuoreka [JOK

32 M i 00BE .3 A
OIFPHEI OOREM ason. JakoH ABOTanpo https://m.edso0.ru/ffod542e
Brrunciaenus o0béMa, KOJIM4YecTBa
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorera [JOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciienust 00bEMOB ra30B 110
34 ABHEHHIO PeaKIMHM Ha OCHOBE 3aKOHA bubmorexa HOK
P .. Peait N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHI Ta30B
35 duznuecKrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HackleHHbIe 1
37 Helfacm epHHI:Ie paCTBO Bl MaICHCOBa;I bubmorexa HOK
- P Pl https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [JOK

ONpeACIEHHON MacCOBOU JTOIEN
PacTBOPEHHOTO BEIIECTBAY»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

KonrtponsHast padora Ne2 o reme

bubmuoreka [JOK

39
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KiIacCU(UKAIUS, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK

’ p https://m.edsoo.ru/ff0d664e

OKCHJIOB

42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmorexa [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2

46 Comnu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuorexa [JOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padbora Ne 6. Pemenue

47 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubnmoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COE€IUHEHUN)

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

48 I'enernueckas cBsi3b MEXKy Kilaccamu bubnunoreka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso0o.ru/00ad9a50
bu6mmoreka [IOK
49 O000111eHIE U CUCTEMATH3AaIUs 3HAHUI
B H https://m.edsoo.ru/00ad9cb?2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHEIE KJIaCChl HEOPraHUUECKUX bubnmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEINMHEHUN
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHUYECKUX 2JIeMeHTOB. [loHsATHE O Bubmorexa ITOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XUMU4eckux 3meMenToB 1. U bubmmorexa [TOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, rpymnnoel, IOATPYIIHEI bubmmorexa LHOK
PHOZLL, TPY - TOPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubmuorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
. bubnuotexa [JOK
55 snemeHToB lleproauueckoit cucremsr /.

. MeuneneeBa

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

Xap AKTCPUCTHKA XUMHUYCCKOI'O 3JICMCHTA

. bubnmoreka [JOK
56 o ero noJyioxkeHuto B [lepuoanueckoit
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menzaeneepa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUs HayKu U npaktuku. . 1. bubnmoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPHULIATEIIHLHOCTE AaTOMOB
58 XI/IMI/I‘lI;CKI/II))( ;'IeMeHTOB/ Bcepoccuiickas bubmorexa [TOK
P https://m.edsoo.ru/00adaab8
poBepoyHas padbora
bu6mmoreka [JOK
59 Honua eCKasl CBSI3
HAAT XUMHITCCRAT CBASH https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XUMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK

peakiuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubmuoreka [JOK

64 OKHCIUTETN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 o teme 1 bubnmoreka [JOK
«Ctpoenue atoma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
N bu6mmoreka [IOK
66 O0001Ienne U cucTeEMaTH3alNs 3HAHAN 1 https://m.edsoo.ru/00adh33c
N bubnuorexa [JOK
67 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.eds00.ru/00ad9ch?
. bubmuorexa [JOK
68 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.edsoo.ru/ffod61cs
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KosmuecTBo yacos Nara DJIeKTPOHHBIE HH(POBLIE
T
n/ Tema ypoka Konrpoabusie | IIpakruueckue o0pa3oBaTe/ibHbIE
Bcero U3yYeHUsS
I padoTbI padoTbI pecypchl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cUcTeMa XuMH4eckux snemenTos /1. 1 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «IToBTOpEeHue u yrirydiaeHne 3HaHU 1 1
OCHOBHBIX Pa3eNioB Kypca 8 Kiacca



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Krnaccudukanus XuMHYECKUX PEaKIUA 1O

bubnunorexa LIOK

6
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsATHE O CKOPOCTH XMMHUYECKOU

7 eakiuu. [ToHsITHE O TOMOTEHHBIX U bubmorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE O XMMHUYECKOM PaBHOBECHHU.

8 @DakTOpHI, BIUSAIONME HA CKOPOCTh bubnuoreka [{OK
XMMHYECKON PeaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHUECKON

10 ;[HcfounaulzmpCHanLIe " ciaa0ble bubmorexa [JOK

’ https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
N bubmuorexa [{OK
11 HoHHbIe ypaBHEHHSI peakui 4

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCIIOT U

bubnunorexa LIOK

12 I eTe IIpe eHuii 00
OCHOBAMHI B CBET Unp FICTABICHIH O https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHYECKON bubnnorexa [JOK
pedl P https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HOK
AP https://m.eds00.ru/00add9d4
bubnmorexa LIOK
15 006006 I
ODIICHUE 1 CHCTEMATH3ALHA SHARMH https://m.edsoo.ru/00addd12
16 ITpakTryeckas pabora Ne 1. «Pemenune bubmuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
bubnunorexa LIOK
17 «DNEKTPOTUTUYECKAS TUCCOITHAITHS.

XHUMHUYECKUE PEAKIIUU B PACTBOPAX)

https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO61as xapakTepuCcTUKa raJIoreHOB.

bubnunorexa LIOK

18
XUMHUYECKUE CBOMCTBA HA NMMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHas KHUCIOTA,
19 XUMHUYECKHUE CBOKCTBA, IMOTYyYEHUE bubmorexa HOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padora Ne 2 o Teme
20 «[lonydyeHue conssHOIN KUCIOTHI, U3yUECHUE bubmmorexa [JOK
- yzl Stk https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
21 €aKIUi, eCITU OJJUH U3 PEareHTOB JIaH B brbmmorexa [IOK
P ’ P https://m.eds00.ru/00ade488
M30bITKE
99 OO0mas xapakTepucTuka 31eMeHToB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnIoTponHbIe MOIU(DUKAIINH CEPHI.
P Pu PRI Bu6nnotexa [IOK
23 Haxoxaenue cepbl 1 €€ coeTMHEeHUN B

pupoae. XMMHUYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBonopo, ctpoeHue, (U3HIECKUe U

bubnunorexa LIOK

24
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA bubamorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHECHUE
XHWMHYECKHUE PEAKIUH, JICKAITIE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOIy4eHUS
26 CEPHOM KUCIOThI. XMMHUYECKOE bubmmorexa [JOK
P ' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCIMHCHHSIMU CEPbI
97 Brraucienne MaccoBoi 1071 BEIXO/a bubnuoreka [{OK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-
28 rpynmnsl. A30T, pacipocTpaHEHHE B bubmuoreka [IOK

npupoje, Gpu3nuecKrue U XUMUYeCKue
CBOMCTBA

https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC 1 XUMHWYECCKUEC

bubnunorexa LIOK

29
CBOMCTBA, OJIy4YCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

30 IPI . P CHIC eTo bubnunorexa LIOK
« OunyquH aMMHaKa, H3yd https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (PU3MIecKue u bubnnorexa [JOK
XUMHUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH

39 aMMOHWUS B KQU€CTBE MUHEPAITbHBIX bubnmnorexa [JOK
ynoOpeHui. XuMHU4YECKOe 3arpsi3HEHNE https://m.edso0.ru/00adf518
OKpYKaroIel Cpeibl COSTMHEHUSIMHU a30Ta
Docpop. Oxenn pochopa (V) u

$op A bocdopa (V) Bu6miorexa [TOK
33 ¢dochopHas kucnora, pUMUECKUe U

XHUMHUYCCKUC CBOﬁCTBa, MOJIYUYCHUC

https://m.edso0.ru/00adf68a



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnons3zoBanue GocdaToB B KayecTBe

bu6nmoreka [IOK

34 e Openuii. 3 e
MHH panmjmx YAODPCHIIL. SarpAHEHH https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
35 .
(du3nUecKre U XUMUICCKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepona, ux pusndeckue u
XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnuoreka [IOK
36
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
N bubmuoreka [IOK
37 v
FOTBHAA KHCTOTA | €e COIH https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
| bubnunorexa LIOK
38 [lonydyeHune yriekucioro rasa.

KavecTBeHHas peaxiys Ha KapOOHAT-HOH"

https://m.edso0.ru/00ae027¢



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

HepBOHa‘laJIBHBIG IIOHATHS 00

39 OpraHNYeCcKUX BElIeCTBAaX KaK O buGnuorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepo1a
40 KpeMmunii 1 ero coeiuHeHUs buGnuorexa [IOK
p https://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxneuIme HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COEIHEHUS
KonTponbnas padora Ne3 no teme
42 «Baxueiinme HeMeTayuIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUS)
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
3JIEMEHTOB — METAJLIOB. MeTajutnueckas
but6mmorexa [IOK
43 CBSI3b M METAJLTUYECKAsi KPUCTaJIINYECKast

pemérka. PU3nYECKUe CBOMCTBA
METAJIOB

https://m.edsoo0.ru/00ael103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMAYECKUN DA HAIPSHKESHUH Bubmaorexa ITOK
p P p https://m.edso0.ru/00ael1156
METAJIJIOB
OO6mue cnocoObl MOTYYeHHUS METAILIOB.

45 Crnnasel. Berauciaenys o ypaBHEHUAM Bu6moteka [JOK
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo0.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK

pp https://m.edso00.ru/00ael1278
bu6nmorexa LIOK

47
[Henotmpre MeTanbl https://m.edsoo.ru/00ael14b?2

48 OKCHIIBI U TUIPOKCUIIBI HATPUS U KAIUSA bubmiorexa LOK

A s A p https://m.edsoo.ru/00ael4b2

49 [I{esr0yHO3EMENBHBIE METAILIBI — KaJIbLIUI bubnuoreka [IOK
U Maruum https://m.edsoo.ru/00ael5e8

50 Baxueitue coeqUHEHNUT KAJIbIIUA Bubmorexa IOK

a H https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATH3AIIU 3HAHUI



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEcTKOCTh BOABI U CIIOCOOEKI €8

bubnunoreka LIOK

52
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTHh BOJBI U METOJIBI €€ bubmorexa LHOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnunoreka LIOK
54 A i
HHOMHHIH https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
95
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 X
ees0 https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCHU B U comu kene3a (II) bubmmoteka IIOK
u xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN
[IpakTnueckas padbora Ne 7. Pemenue
bubnunorexa LIOK
59 IKCIIEPUMEHTAILHBIX 337124 110 TeMe

«Baxuelnime MeTayibl U UX COCTUHEHUS)

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brrancnenus no YpaBHCHUAM XUMHNYECKUX
peaKuHﬁ, €CJIM OAWH U3 pC€arcHTOB 1aH B

60 U30BITKE WIH COAEPKUT IIPUMECH Bubmaorexa ITOK
p N p ' https://m.edso00.ru/00ae1750
Brrunciaenuss MaccoBoO TOJIM BBIXOJA
MIPOYKTa PEaKIuu
61 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
62 KonTponbnas padora Ne4 no teme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI
63 BemecTsa 1 maTepuansl B TOBCEITHEBHOM bubmmoteka IIOK
’KHU3HHU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3sHEHUE OKPYKarolen bubnmnorexa [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp Xx¥MMHM B pelIEHUN YKOJIOTUYECKUX bu6muoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
. bubmunoreka IHOK
66 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN 1

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

bubnunorexa LIOK

67 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 https://m.edsoo.ru/00adb33c
N but6mmoreka [IOK
68 O0001Ienne U cucTeEMaTH3alNs 3HAHAN 1 https://m.edso0.ru/00ad9ch?
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus,8 kimacce/ I'abpuensa O.C., Octpoymon W.I'.,Crnagkos C.A.
M:«IIpocBemienue»
» Xumus,9 kimace/ I'abpuensa O.C., Octpoymon W.I'.,Cnagkos C.A.
M:«IIpocBemieHue»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
reshipping

uchi.ru

infourok.ru

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK






